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Through the AAA-AFC Program, theThrough the AAA-AFC Program, the
U.S. has joined international effortsU.S. has joined international efforts

to evaluate the potential ofto evaluate the potential of
Partitioning & TransmutationPartitioning & Transmutation

along with advanced nuclear fuel cyclesalong with advanced nuclear fuel cycles
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Genesis of the ATW-AAA-AFCGenesis of the ATW-AAA-AFC
ProjectProject

¥¥ LANL ATW LDRD (~$10 M FY90-98)LANL ATW LDRD (~$10 M FY90-98)
——molten salt ATW molten salt ATW ��������  Pb-Bi-cooled ATWPb-Bi-cooled ATW

¥¥ DOE-EM ATW Roadmap ($4.5 M FY99)DOE-EM ATW Roadmap ($4.5 M FY99)
¥¥ DOE-NE ATW R&D Project ($9 M FY00)DOE-NE ATW R&D Project ($9 M FY00)
¥¥ NE ATW + DP APT NE ATW + DP APT �������� AAA AAA

        ($34 M FY01        ($34 M FY01�������� $50 M FY02) $50 M FY02)
¥¥ AAA AAA �������� AFCI ($78 M FY03) AFCI ($78 M FY03)
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Systems modeling projects futureSystems modeling projects future
U.S. inventory of used fuelU.S. inventory of used fuel

¥¥ ATW Roadmap: 2030s ATW Roadmap: 2030s ��������  87,000 87,000 tntn
¥¥ Life extension: 2050sLife extension: 2050s  ��������  144,000 144,000 tntn
¥¥ NEI Vision 2020:NEI Vision 2020:

     new plants      new plants �������� new  new wastewaste
——2030s: 120,000 tn2030s: 120,000 tn
——2050s: more than 180,000 tn2050s: more than 180,000 tn

What will we do with it?What will we do with it?
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Options for disposal of nuclearOptions for disposal of nuclear
wastewaste

¥¥ once-through fuel once-through fuel cycle,cycle,  or or

¥¥reduce, reuse, and recyclereduce, reuse, and recycle
——MOX-fueled LWRs or MOX-fueled LWRs or HTGCRsHTGCRs

——Fast reactors (includes breeders)Fast reactors (includes breeders)

——Accelerator-driven transmutationAccelerator-driven transmutation



DirectDirect
DisposalDisposal

Repository

TodayToday s option: s option: once-throughonce-through  fuel fuel
cyclecycle
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Direct disposal faces manyDirect disposal faces many
challengeschallenges

¥¥ Political oppositionPolitical opposition
¥¥ Public acceptancePublic acceptance
¥¥ Licensing and regulatory concernsLicensing and regulatory concerns
¥¥ Uncertainty in projecting out forUncertainty in projecting out for

hundreds of thousands of yearshundreds of thousands of years

Transmutation of Transmutation of wastewaste  offers potential offers potential
solutions to these challengessolutions to these challenges
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uranium

plutonium
minor actinides

Stable or short-lived
cesium & strontium

Iodine
Technetium

95.6% is95.6% is
uraniumuranium

0.1% minor actinides0.1% minor actinides

0.9% plutonium0.9% plutonium

3% stable or short-lived3% stable or short-lived
fission productsfission products

0.3% cesium and strontium0.3% cesium and strontium

Most long-term hazards are due toMost long-term hazards are due to
1.1% of the used nuclear fuel1.1% of the used nuclear fuel

0.1% iodine and technetium0.1% iodine and technetium



Impact on dose is reduced to about a factor of 10

ATW can reduce projected doses,ATW can reduce projected doses,
but defense waste reduces ATWbut defense waste reduces ATW
impactimpact

Figure 5.3. Individual Dose Rate (Adult, 20 km
Distance, All Exposure Pathways) Comparison for
the First Million Years after Repository Closure
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Turn lead intoTurn lead into
gold?  Justgold?  Just
need a sourceneed a source
of neutrons of neutrons ..

Transmutation meansTransmutation means
Nuclear TransformationNuclear Transformation

¥¥ changes the contents of the nucleuschanges the contents of the nucleus
(protons and/or neutrons)(protons and/or neutrons)

¥¥ natural (decay) or drivennatural (decay) or driven
¥¥ since before World War II - itsince before World War II - it s Not Hard!s Not Hard!
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Pu or
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fp
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fp
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Xe
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M.A.

Tc

fp

fp

Ru

Pu or
M.A.

Tc
Ru

I

Xe

Initial MaterialsInitial Materials

Plutonium & Minor ActinidesPlutonium & Minor Actinides
Iodine and TechnetiumIodine and Technetium

Resulting MaterialsResulting Materials

Fission Products (Recycle I & Fission Products (Recycle I & TcTc))
Xenon and Ruthenium (Stable)Xenon and Ruthenium (Stable)

PuPu and MA are  and MA are fissionedfissioned, excess neutrons, excess neutrons
convert I and convert I and TcTc to stable isotopes to stable isotopes
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The challenge is to transmuteThe challenge is to transmute
effectively:effectively:

thorough, clean, safe, and cost-effectivethorough, clean, safe, and cost-effective

¥¥ near 100% conversionnear 100% conversion

¥¥ low losseslow losses

¥¥ accident freeaccident free

¥¥ reduce waste toxicity and volumereduce waste toxicity and volume

¥¥ minimal impact to cost of the nuclearminimal impact to cost of the nuclear
fuel cyclefuel cycle
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The Transmutation Strategy:The Transmutation Strategy:

¥¥ Partition used nuclear fuelPartition used nuclear fuel
¥¥ Discard uranium and stable elementsDiscard uranium and stable elements
¥¥ Form transmutation fuel from long-Form transmutation fuel from long-

lived lived radionuclidesradionuclides
¥¥ Transmute long-lived Transmute long-lived radionuclidesradionuclides

into short-lived or stable isotopesinto short-lived or stable isotopes
¥¥ Manage remaining short-lived wastesManage remaining short-lived wastes

for just a few hundred yearsfor just a few hundred years



ATW Technology Can Lead toATW Technology Can Lead to
Reductions of Nuclear WasteReductions of Nuclear Waste

Less stored wasteLess stored waste
¥¥Significantly reducedSignificantly reduced
plutonium and other TRUplutonium and other TRU

¥¥Major reduction of long-Major reduction of long-
lived fission productslived fission products

67,000 67,000 tntn of U of U
(recycle)(recycle)

TBD: reduction ofTBD: reduction of
waste volume andwaste volume and
radio-toxicityradio-toxicity

Byproducts:Byproducts:
isotopesisotopes

electricityelectricity
$ billions$ billions

Repository

AcceleratorAccelerator
Transmutation ofTransmutation of

WasteWaste
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ATW ATW subcritical subcritical capability addscapability adds
flexibilityflexibility

¥¥ Nuclear systems have always operatedNuclear systems have always operated
criticalcritical

¥¥ Subcritical Subcritical capability adds flexibilitycapability adds flexibility
——Can drive systems with low fissile contentCan drive systems with low fissile content

or high non-fissile burdenor high non-fissile burden
——operate with fuel that could make criticaloperate with fuel that could make critical

systems unstablesystems unstable
——compensate for large uncertainties orcompensate for large uncertainties or

reactivity swingsreactivity swings
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SubcriticalSubcritical operation option operation option
addresses fuel cycle issuesaddresses fuel cycle issues

¥¥ jump-start systems with insufficientjump-start systems with insufficient
fissile contentfissile content

¥¥ support advanced fuel cycles bysupport advanced fuel cycles by
transmuting wastestransmuting wastes

¥¥ close-down cycles with depleted fissileclose-down cycles with depleted fissile
contentcontent
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To do this, ATW includes threeTo do this, ATW includes three
major technology elements:major technology elements:

1) Separations & Waste Forms1) Separations & Waste Forms
——aqueous or molten salt chemistryaqueous or molten salt chemistry
——glass, ceramic, or metal waste formsglass, ceramic, or metal waste forms

2) Accelerators2) Accelerators
——linacslinacs or cyclotrons or cyclotrons

3) 3) SubcriticalSubcritical Transmuters Transmuters
——fast, metal, gas, molten salt, thermalfast, metal, gas, molten salt, thermal
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Separations processes are beingSeparations processes are being
investigated at ANL and LANLinvestigated at ANL and LANL

¥¥ Aqueous: UREXAqueous: UREX
——may be preferred for separation of usedmay be preferred for separation of used

LWR fuelLWR fuel
——does not separate does not separate Pu Pu from MAfrom MA

¥¥ Pyro-processingPyro-processing
——similar to IFRsimilar to IFR
——for used ATW fuelfor used ATW fuel

¥¥ Others (FLEX, ..........)Others (FLEX, ..........)
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Partitioning can also provide stablePartitioning can also provide stable
waste formswaste forms

¥¥ Problem isotopes are separated, thenProblem isotopes are separated, then
¥¥ some are transmuted,some are transmuted,
¥¥ while others can be combined to createwhile others can be combined to create

long-lived, non-hazardous waste formslong-lived, non-hazardous waste forms
——optimum repository performance impactoptimum repository performance impact
——combine some with massive amounts ofcombine some with massive amounts of

zirconiumzirconium
——combine some in vitrified wastecombine some in vitrified waste
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Accelerators will produce powerfulAccelerators will produce powerful
beams of high-energy particlesbeams of high-energy particles

¥¥ 600 to 1000 MeV protons600 to 1000 MeV protons
¥¥ mAmA of current of current
¥¥ product is MW of beam powerproduct is MW of beam power
¥¥ big and expensivebig and expensive
¥¥ how to turn that into neutrons forhow to turn that into neutrons for

spallation?spallation?



Spallation & evaporation produceSpallation & evaporation produce
neutronsneutrons

¥¥ protons strikeprotons strike
heavy nucleiheavy nuclei

¥¥ knocked-outknocked-out
particles createparticles create
a a cascadecascade

¥¥ residual nucleiresidual nuclei
coolcool  off by off by

evaporationevaporation



Depleted Depleted 
UraniumUranium

ThoriumThorium
TungstenTungsten
LeadLead

Heavier target materials yield moreHeavier target materials yield more
neutrons per protonneutrons per proton
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β = 0.20 β = 0.34 β = 0.50 β = 0.64

RFQRFQ 350-MHz 350-MHz 
Spoke CavitiesSpoke Cavities

700-MHz 700-MHz 
Elliptical CavitiesElliptical Cavities 20 mA20 mA

100-mA H100-mA H++ injector injector
including LEBTincluding LEBT

6.7 MeV RFQ with injector6.7 MeV RFQ with injector
rolled backrolled back

Two-cavity superconductingTwo-cavity superconducting
cryomodule isometriccryomodule isometric

ββββββββ =  = 0.125, 5-GAP, 3500.125, 5-GAP, 350
MHz superconductingMHz superconducting
spoke cavityspoke cavity

Components for a 12-MW proton beamComponents for a 12-MW proton beam

1313
MeVMeV

4040
MeVMeV

130130
MeVMeV

251251
MeVMeV

600 600 
MeVMeV





BeamBeam
ExpansionExpansion

 Module Module

BermBerm

Spallation
 Target
 Module

SubcriticalSubcritical
BlanketBlanket

ATW beam expansion and spallationATW beam expansion and spallation
target modules in ATW target modules in ATW transmutertransmuter



StructuralStructural
MaterialsMaterials

Issues are similar toIssues are similar to
 target materials. target materials.

Objective: establish aObjective: establish a
technical basis for antechnical basis for an
optimal system choiceoptimal system choice

CoolantCoolantFuelFuel

Lead-Bismuth EutecticLead-Bismuth Eutectic
(or Lead)(or Lead)

SodiumSodium

HeliumHelium

MetallicMetallic

WaterWater

OxideOxide

CarbideCarbide NitrideNitride

Pyrolytic Pyrolytic CarbonCarbon
Coated OxideCoated Oxide

Molten SaltMolten Salt

For the For the transmutertransmuter, the major, the major
challenge is fuel developmentchallenge is fuel development





Separations process for fuel dischargedSeparations process for fuel discharged
from current light-water reactorsfrom current light-water reactors

ATW FuelATW Fuel
Subcritical ATW SystemsSubcritical ATW Systems

45 MW Proton Beam45 MW Proton Beam

8 targets/blankets8 targets/blankets
840 MWt each840 MWt each

@37% -->@37% -->
2490 MWe2490 MWe

380 MWe380 MWe

354 tn stable or short-354 tn stable or short-
lived fission products,lived fission products,

0.43 tn Tc-99,0.43 tn Tc-99,
0.12 tn I-127 & 129,0.12 tn I-127 & 129,
and 0.11 tn TRUand 0.11 tn TRU

Stable orStable or
short-livedshort-lived

fissionfission
products:products:
~116 tn~116 tn

9,684 tn 9,684 tn UraniumUranium
to recycle or Classto recycle or Class
C low-level wasteC low-level waste

Iodine:  2.3 tnIodine:  2.3 tn

Technetium:  8.1 tnTechnetium:  8.1 tn

Fresh
fuel

5.87 tn/yr

Used fuel
30%

transmuted

FissionsFissions
1.761.76
tn/yrtn/yr

  10,155 tn10,155 tn
 (169 tn/yr (169 tn/yr

for 60for 60
years)years)

2110 MWe net2110 MWe net2 Accelerators/beams2 Accelerators/beams

TRU: 106 tnTRU: 106 tn

45 MW Proton Beam45 MW Proton Beam

Used LWR Fuel SeparationsUsed LWR Fuel Separations



international concepts forinternational concepts for
accelerator-driven transmutationaccelerator-driven transmutation
systems coupled to fuel cyclessystems coupled to fuel cycles
differdiffer

Light Water
Reactor

United States: Once-Through Fuel Cycle                                                                   France: Multi-Component Concept                                                        

Japan: Double Strata Fuel Cycle                                                     CERN (Spain, Italy, ): Minimal Scheme                                                                  

ATW

ATW

ATW

Uranium Pu, M.A., I, Tc

U, stable
& S.L.F.P.

        Mostly
    Stable
& S.L.F.P.

Uranium

Uranium

Uranium

Pu recycle

Fast Reactor M.A.

M.A
.

M.A. & L.L.F.P.
ATW

Energy
Amplifier

       70% thorium

30% Pu & M.A.

Pu recycle

Pu recycle
U, stable
 & S.L.F.P.

Mostly Stable
& S.L.F.P.

     Mostly
  Stable
& S.L.F.P.

U, stable
    & S.L.F.P.

Light Water
Reactor Light Water

Reactor

Light Water
Reactor

Pu, Th, U,
& M.A. recycle

U & Pu
recycle

Pu recycle

Waste

U, stable
   & S.L.F.P.

Waste

Waste Waste

Mostly Stable
& S.L.F.P.
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Separations Facility
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Pu or TRU
bearing fuels

Tc Tc and/or Iand/or I
targetstargets

Separations

TIER 1TIER 1

TRU fuelsTRU fuels

Separations

TIER 2TIER 2
TRU
&
LLFP

Thermal
Spectrum
Power
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Fast Spectrum
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Stable & Short-Lived FPs, inc Ru, Xe

Multi-Tier Approach Using Thermal Spectrum Power Reactors to Transmute
Pu May Improve Economics, but Increases Materials Flow Complexities

UU

Tc Tc and/or Iand/or I
targetstargets

Fuels andFuels and
TargetsTargets

FabricationFabrication
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Partitioning & Transmutation arePartitioning & Transmutation are
evaluated versus four goalsevaluated versus four goals

¥¥ Reduce volume andReduce volume and
radio-toxicity of wasteradio-toxicity of waste

¥¥ Provide benefits to theProvide benefits to the
repository programrepository program

¥¥ Increase proliferationIncrease proliferation
resistance of nuclearresistance of nuclear
fuel cyclesfuel cycles

¥¥ Support nuclearSupport nuclear
infrastructure andinfrastructure and
nuclear futurenuclear future
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Reduce toxicity of spent fuel withinReduce toxicity of spent fuel within
lifetime of man-made containerslifetime of man-made containers
and/or barriers (a few millennia)and/or barriers (a few millennia)
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??

Compare vs. natural background doseCompare vs. natural background dose

Reduce maximum long-term doseReduce maximum long-term dose

¥¥ to future inhabitants byto future inhabitants by
——transmuting mobile elements ortransmuting mobile elements or
——placing into leach-resistant waste formsplacing into leach-resistant waste forms
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AlternateAlternate
Sources?Sources?

repositoryrepository

(Difficult to assess)

Deplete content/mix of actinides inDeplete content/mix of actinides in
waste streamwaste stream

¥¥ Make it less desirable/attractive thanMake it less desirable/attractive than
alternate sources of fissile materialsalternate sources of fissile materials



Example: proliferation resistance forExample: proliferation resistance for
two fuel cyclestwo fuel cycles
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marginalmarginal
cost impactcost impact

Near-termNear-term
proliferationproliferation
riskrisk
minimizedminimized

Near-termNear-term
ES&HES&H
burdensburdens
manageablemanageable

Simpler, cheaperSimpler, cheaper
repositoriesrepositories

Improve prospects for nuclearImprove prospects for nuclear
energyenergy

¥¥ Integrate over time & across bordersIntegrate over time & across borders



11 22 33 44 55 66 77 88 99

The existing readiness level depends on theThe existing readiness level depends on the
technology area and sub-systemtechnology area and sub-system

Analyses based on
basic principles.

Component and phenomenological
testing in relevant environment.

PR
OOF-

OF-

PE
RF

ORM
ANCE

Water-cooled target( < 25
µA/cm2)

LBE target (> 50
µA/cm2)

Target

Non-fertile fuel
(Pu,MA)

MOX, IFR ternary
Fuel Fab & Performance

Pyro-process, MA UREX process
Separations

Superconducting, low-energy cavities RFQ, high-energy SC cavities
Accelerator

Fertile fuel, DT source, low power
Spallation target
with NFF blanket

Blanket Coupling

Sodium-cooledLBE, gas-cooled (fast spectrum)
Blanket Technology

CO
NCE

PT

DEV
EL
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T

PR
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OF-

PR
IN

CI
PL
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System and sub-system
testing in prototypic
environment.



AFCIAFCI

NewNew
accelerator-accelerator-
driven testdriven test
facility???facility???ExistingExisting

Facilities:Facilities:

U.S &U.S &
InternationalInternational

Transmutation System
Proof-of-Performance
Requires Firm Base of
Expertise and Facilities

AFCI mission requires optimum useAFCI mission requires optimum use
of nuclear infrastructureof nuclear infrastructure

People:People:

Laboratories,Laboratories,
International,International,
Universities,Universities,

IndustryIndustry
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Universities are key to AFCI successUniversities are key to AFCI success

¥¥ Directed university researchDirected university research
——FY01: UT Austin, UC Berkeley, U of FY01: UT Austin, UC Berkeley, U of MichMich
——FY02: add NCSU, U of Ill, U of FL, GA TechFY02: add NCSU, U of Ill, U of FL, GA Tech

¥¥ Fellowship ProgramFellowship Program
——10 awarded last April10 awarded last April
——10 more this year10 more this year
——Ph.D. next year?Ph.D. next year?



 LA-UR-02-6772 - #42

More UniversitiesMore Universities

¥¥ UNLV: $4.5 M, 16 research projects, 3UNLV: $4.5 M, 16 research projects, 3
new faculty, labs, ~50 studentsnew faculty, labs, ~50 students

¥¥ Idaho Accelerator Center, $1.5 MIdaho Accelerator Center, $1.5 M
¥¥ AFC academic support growthAFC academic support growth

——<$0.5 M FY00<$0.5 M FY00
——~$4 M FY01~$4 M FY01
——>$7 M FY02>$7 M FY02
——$10 M next year?$10 M next year?
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Potential for ten universities, $10 M,Potential for ten universities, $10 M,
more than 100 studentsmore than 100 students

¥¥ UNLV growthUNLV growth
¥¥ Idaho State growthIdaho State growth
¥¥ new earmarks?new earmarks?
¥¥ more AFCI Fellowshipsmore AFCI Fellowships
¥¥ Competitive University ResearchCompetitive University Research

Proposal Program in FY02?Proposal Program in FY02?
¥¥ OtherOther
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Collaboration with the CEA,Collaboration with the CEA,
       seven major work packages:       seven major work packages:

¥¥ WP 1: WP 1: ADS ADS SafetySafety
¥¥ WP 2: WP 2: Dedicated (Non-fertile) fuelsDedicated (Non-fertile) fuels
¥¥ WP 3: WP 3: Target and Target and MaterialsMaterials
¥¥ WP 4: PhysicsWP 4: Physics
¥¥ WP 5: FacilitiesWP 5: Facilities
¥¥ WP 6: System StudiesWP 6: System Studies
¥¥ WP 7: SeparationsWP 7: Separations
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CO
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Facilities to provide Proof of PrincipleFacilities to provide Proof of Principle
and Proof of Performanceand Proof of Performance

Analyses based onAnalyses based on
basic principlesbasic principles
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Component andComponent and
phenomenologicalphenomenological
testing in relevanttesting in relevant
environmentenvironment

PR
OOF-

OF-

PE
RF

ORM
ANCE

System and sub-systemSystem and sub-system
testing in prototypictesting in prototypic
environmentenvironment

ADTF plus fuel ADTF plus fuel fabfab
and separationsand separations
facilitiesfacilities

Scaled experiments:Scaled experiments:
LANSCE, TREAT,LANSCE, TREAT,
MASURCA, MTL,MASURCA, MTL,
ATR, PHENIX, BOR60,ATR, PHENIX, BOR60,
Blue Room, Hot CellsBlue Room, Hot Cells

Technology Readiness Level Scale:Technology Readiness Level Scale:

Approximate Time Scale:Approximate Time Scale:

3 to 5 years3 to 5 years         10 to 20 years        10 to 20 years

11 22 33 44 55 66 77 88 99
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Conceptual ADTF layoutConceptual ADTF layout
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Modular concept for target andModular concept for target and
subcritical multipliersubcritical multiplier

MultiplierMultiplier
AssemblyAssembly

ShieldShield
ExperimentExperiment

CellCell

TargetTarget
AssemblyAssembly
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ADTF benefitsADTF benefits

¥¥ Essential reactor constraints can beEssential reactor constraints can be
relaxed in relaxed in subcriticalsubcritical systems systems

¥¥ Both steady state and transient modesBoth steady state and transient modes
¥¥ Accelerator selection optimizesAccelerator selection optimizes

neutron production and proton rangeneutron production and proton range
¥¥ Drives 80-180 Drives 80-180 MWMWthermalthermal  subcriticalsubcritical

blanketblanket
¥¥ Demonstration of integrated systemDemonstration of integrated system
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NERAC assessment of transmutationNERAC assessment of transmutation

¥¥ Phase 1 is completePhase 1 is complete
——Goals, exploratory R&D, systems studies,Goals, exploratory R&D, systems studies,

future directionsfuture directions

¥¥ transmutation can meet the programtransmutation can meet the program
goalsgoals

¥¥ Multi-tier concepts will be examinedMulti-tier concepts will be examined

Ref: Report of the Advanced Nuclear TransmutationRef: Report of the Advanced Nuclear Transmutation
Technology Subcommittee of the NERAC, 15 April 2002Technology Subcommittee of the NERAC, 15 April 2002
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What are next steps? (NERAC ANTTWhat are next steps? (NERAC ANTT
2002 cont2002 cont d)d)

¥¥ Phase 2Phase 2
——Focused R&D and systems studiesFocused R&D and systems studies
——5 to 6 years, ~$500 M5 to 6 years, ~$500 M

¥¥ Phase 3Phase 3
——Scalable demonstration plantScalable demonstration plant
——10 to 15 years, $4 to 7 billion10 to 15 years, $4 to 7 billion

¥¥ International collaborationInternational collaboration
——Already saved ~$100 MAlready saved ~$100 M
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Why Invest in the AFCI Program?Why Invest in the AFCI Program?
¥¥ Public supportPublic support
¥¥ Good resource stewardshipGood resource stewardship
¥¥ Augments current waste managementAugments current waste management

strategystrategy
¥¥ Brings U.S. back to forefront in nuclearBrings U.S. back to forefront in nuclear

science and technologyscience and technology
¥¥ Spin-off technologies, e.g. medicalSpin-off technologies, e.g. medical

isotopes, may be as significant as theisotopes, may be as significant as the
transmutation of wastetransmutation of waste
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Cons (why not invest?)Cons (why not invest?)

¥¥ Other transmutation concepts existOther transmutation concepts exist
——difficult to implement, less flexible, anddifficult to implement, less flexible, and

narrower in scopenarrower in scope

¥¥ Uncertainty--success of newUncertainty--success of new
technologies always entails uncertaintytechnologies always entails uncertainty

¥¥ Proliferation?Proliferation?
——(R&D should enlighten us)(R&D should enlighten us)

¥¥ Cost--worthwhile R&D involvesCost--worthwhile R&D involves
significant investmentsignificant investment
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Too costly?Too costly?

¥¥ Transmutation might mute the critics,Transmutation might mute the critics,
John John ZinkZink, , Power EngineeringPower Engineering, 1/2002, 1/2002

¥¥ transmutation could remove one publictransmutation could remove one public
objectionobjection

¥¥ technically feasibletechnically feasible
¥¥ could become technically practicalcould become technically practical
¥¥ it all comes down to economicsit all comes down to economics
¥¥ maymay  become cost-effectivebecome cost-effective
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The AFCI Program will provide aThe AFCI Program will provide a
sound foundation  to ...sound foundation  to ...

¥¥ Assess options for transmutationAssess options for transmutation
¥¥ Develop a Develop a test bed for nuclear R&Dtest bed for nuclear R&D
¥¥ Develop isotope production technologyDevelop isotope production technology
¥¥ Strengthen nuclear infrastructureStrengthen nuclear infrastructure
¥¥ Improve prospects of a nuclear futureImprove prospects of a nuclear future



Questions?




